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ELECTRIC HEATER 



This invention relates to an electric heater provided 
with a temperature-responsive device, for example an 
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electric heater for use in a cooking appliance, such 
cooking hob having a glass-ceramic cooking surface. 

It is well known to provide a temperature-responsive 
device for controlling operation of an electric heater. 
Such an electric heater is typically arranged for 
location behind a surface to be • heated, such as a glass- 
ceramic cooking surface, and generally comprises a dish- 
like support having therein at least one electric heatrng 
element- In particular, the temperature-responsive devxce 
comprises an electrical component having an electrical 
parameter which ch«^ges -s a function of temperature and 
which is supported by an elongate member which is 
arranged to extend at least partly across the heater from 
a periphery thereof. The electrical component provides an 
electrical output which changes as a function of 
temperature, the electrical component being electrically 
connected to an electronic controller, such as a 
microprocessor-based controller, to control energising of 
the electric heater from a power supply. 

in particular, the electrical component comprises an 
electrical resistance temperature detector, such as a 
platinum resistance temperature detector, whose 
electrical resistance changes as a function. of 
30 temperature. The electrical component may be supported 
insidG a tube, such as of metal or ceramic, or on an 
elongate beam, such as of ceramic material. 

It is known to provide a terminal block — ^^^^/^^f ^ 
35 dish-like support of the heater. Such terminal block 
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remote from the temperature-responsive device and is 
connected inside the heater to terminal regions of the 
heating element or elements. BKternal leads are arranged 
from the terminal block to the power supply, suitably by 
way of the electronic controller. 

It is also known to provide direct electrical connection 
between terminal regions of a heating element and 
connecting elements on a temp.rature-limiting devxce, 
such connecting elements being accessible in the region 
of a front face of a switch housing of the temperature- 
limiting device adjacent to the heater. In this known 
arrangement, the temperature-limiting device comprises a 
differentially-expanding rod and tube assembly, whxch 
extends at least partly across the heater from the 
housing and operates one or more switch means located xn 
the housing. 

It is an Object of the present invention to provide an 
electrical connection between terminal regions of a 
heating element and electrical conducting elements on a 
neai-xuy ^ . ^ ^« c^i metric heater which 

temperature-responsive devxce of an electr.c h 

overcomes or at least ameliorates aisadvantaga. of the 

above arrangements. 

^ccordin, to the present invention there is P=-^J«^ - 
electric heater adapted lor location behind a surface 
he heated and comprisin, a dish-like support havrn, 
therein at least one electric heatin, --^J 
first terminal region and a second terminal 
temperature-responsive device, wherein the temperature 
responsive device comprise, an eleotric.1 component 
having an electrical parameter which changes as a 
/u:ctl=n of temperature and arranged to ^^/^^^ 
inside the heater by an elongate member whxch xs adapt 
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to be secured to the heater and to extend at least 
partially across the heater from a region externally of 
the periphery thereof, an electrically insulating carrier 
member being secured to the elongate member at a location 
5 externally of the periphery of the heater, the carrier 
member having a first side edge and a second side edge 
laterally disposed at opposite sides of the elongate 
member and provided with a first electrically conductive 
element and a second electrically conductive element 
10 accessible at the opposite side edges of the carrier 

member for electrical connection to the first and second 
terminal regions respectively of the at least one 
electric heating element - 

Electrical connection of the first and second 
electrically conductive elements to the respective first 
and second terminal regions of the at least one heating 
element may be by means of direct contact between the 
electrically conductive elements and the terminal 
20 regions. 

The first and second terminal regions of the at least one 
heating element may extend through apertures in the dish- 
like support for electrical connection to the first and 
25 second electrically conductive elements. 

The first and second terminal regions of the at least one 
heating element may be electrically connected to the 
first and second electrically conductive elements by 
30 welding. 

At least one of the first and second electrically 
conductive elements may be provided with a portion 
selected from a strip-like portion and a flanged portion 
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for securing to at least one of the first and second 
terminal regions of the at least one heating element. 

The strip-like portion may have a plane thereof disposed 
in any desired orientation from a vertical plane to a 
horizontal plane. 

The flanged portion may have a wall portion with a 
dependant laterally-directed ledge portion. 

At least one of the first and second electrically 
conductive elements may have the portion extending in a 
direction towards the heater and at a predetermined angle 
relative to a rim of the dish-like support. 

Alternatively, at least one of the first and second 
electrically conductive elements may be arranged for 
■ electrical connection to a terminal region selected from 
the respective first and second terminal regions of the 
at least one heating element by way of at least one 
electrically conductive link, for example of a form 
selected from wire and strip form. 

The at least one electrically conductive link may extend 
through apertures in the dish-like support for electrical 
connection to the first and second electrically 
conductive elements. 

The at least one electrically conductive link may be 
electrically connected to the first and second 
electrically conductive elements by welding. 

At least one of the first and second electrically 
conductive elements may be provided with a portion 
selected from a strip-like portion and a flanged portion 
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for securing to the at least one electrically conductive 
link. 

The strip-like portion may have a plane thereof disposed 
in any desired orientation from a vertical plane to a 
horizontal plane. 

The flanged portion may have a wall portion with a 
dependant laterally-directed ledge portion. 

At least one of the first and second electrically 
conductive elements may have the portion extending in a 
direction towards the heater and at a predetermined angle 
relative to a rim of the dish-like support. 

The first and second electrically conductive elements may 
extend laterally at the first and second opposite side 
edges of the carrier member. 

The. at least one electric heating element may be of 
corrugated ribbon form supported upstanding on edge in 
the dish-like support. 

At least one of the first and second terminal regions of 
the at least one electric heating element of corrugated 
ribbon form may be connected directly to at least one of 
the first and second electrically conductive elements and 
have an orientation substantially the same as that of the 
at least one electric heating element as supported in the 
dish-like support, or may be twisted through an 
appropriate angle for connection to at least one of the 
first and second electrically conductive elements. 
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The first and second electrically conductive elements may 
comprise metal, such as stainless steel or nickel-plated 
steel . 

The first and second electrically conductive elements may 
be provided with means for electrical connection thereof 
to external lead wires. Such means for electrical 
connection may comprise terminal members, such as of tab 
or spade form. 

The carrier member may comprise ceramic material. 

The electrical component may be provided with electrical 
leads extending therefrom and emerging from the elongate 
member at the region of the heater externally of the 
periphery thereof. Such electrical leads may be adapted 
to be electrically connected to an electronic controller, 
such as a microprocessor-based controller, which is 
adapted to provide controlled electrical connection 
between a power supply and the first and second 
electrically conductive elements. 

The electrical component may comprise a device whose 
electrical resistance changes as a function of 
temperature, and may comprise an electrical resistance 
temperature detector, such as a platinum resistance 
temperature detector . 

The elongate member may comprise a tube, such as of metal 
or ceramic, inside which the electrical component is 
arranged. 

Alternatively, the elongate member may comprise a beam, 
such as of ceramic material, on a surface of which the 
electrical component is provided. 
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For a better understanding of the present invention and 
to show more clearly how it may be carried into effect, 
reference will now be made, by way of example, to the 
accompanying drawings in which: 

Figure 1 is a plan view of an arrangement of part of an 
electric heater according to the present invention 
provided with an embodiment of a temperature-responsive 

device; and 

Figure 2 is a plan view of a modification of the 
arrangement of Figure 1. 

Referring to Figure 1, an electric heater 2 is arranged 
15 for location beneath a surface 4 to be heated. The 
surface 4 may be a cooking surface and may comprise 
glass-csramic material. 

Th. heater 2 comprises . dish-liKe support G, such as of 
20 Metal, oontainin, a layer B of thex^al and electrical 
insulation material, such as microporous thermal and 
electrical insulation material. A peripheral wall 10 of 
thermal insulation material i, provided in the ^-^-^^^^ 
support 6 and contacts the underside of the surface 4 to 
25 be heated. 

At least one radiant electric heating element 12 is 
..ranged inside the dish-li.e support "^SX^^^.. 
Figure 1, heating element 12 comprises a 
30 ribbon arranged upstanding on edge in the dish-lxke 
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support 6. However, other forms of heating element could 
be provided. 

A temperature-responsive device 14 is provided for the 
5 heater 2 and comprises an elongate member 16 which is 
suitably secured to the heater at the periphery thereof 
and extends from a region externally of the periphery of 
the heater, through an aperture in the rim of the dish- 
like support 6 and the peripheral wall 10, and at least 
10 partially across the heater. The elongate member 16 is 
arranged to overlie and be spaced from the at least one 
heating element 12 . 

The elongate member 16 supports an electrical component 
15 18 having an electrical parameter which changes as a 
function of temperature and which is provided with 
electrically conducting leads 20 which extend therefrom 
and emerge from the elongate member 16 at an end 22 
thereof which is located externally of the heater 2. The 
20 electrical component 18 suitably comprises a device whose 
electrical resistance changes as a function of 
temperature and may comprise an electrical resistance 
temperature detector, such as a platinum resistance 
temperature detector - 

25 

The elongate member 16 may comprise a tube, such as of 
metal or ceramic, inside which the electrical component 
18 is arranged at one end 24 thereof, and with the leads 
20 passing along the tube. Alternatively, the elongate 
30 member 16 may comprise a beam, such as of ceramic, on an 
upper surface of which the electrical component 18 is 
arranged at one end 24 thereof. In this case, the 
electrical component 18 and/or the portion of the leads 
20 extending therefrom along the beam 16, may be of film 
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form, deposited on the surface of the beam 16, although 
this is not essential. 

The leads 20 from the electrical component 18 are 
5 arranged to be electrically connected to a 

microprocessor-based electronic controller 2 6, which is 
electrically connected to a power supply 28. 

A carrier member 30 of electrically insulating material, 
0 such as ceramic, is secured to the elongate member 16 
externally of the heater at the end 22 of the elongate 
member 16. The carrier member 30 is suitably of block 
form and is suitably provided with an aperture through 
which the elongate member 16 passes. The carrier member 
5 30 may form an interference fit with the elongate member 
16 or may be secured thereto by adhesive or other means. 

The carrier member 30 has a first side edge 32 at which 
laterally extends a first electrically conductive element 
34 having a portion 36 extending in a direction towards 
the heater at a predetermined angle relative to the rim 
of the dish-like support 6. 

The carrier member 30 has a second side edge 38 at which 
laterally extends a second electrically conductive 
element 40 having a portion 42 extending in a direction 
towards the heater at a predetermined angle relative to 
the rim of the dish-like support 6. 

The first electrically conductive element 34 is provided 
with a terminal member 44, such as of tab or spade form, 
arranged for electrical connection to an external lead 
wire 4 6 provided from the power supply 28 by way of the 
controller 26, The second electrically conductive element 
4 0 is likewise provided with a terminal member 48, such 
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as of tab or spade form, arranged for electrical 
connection to an external lead wire 50 provided from the 
power supply 28 by way of the controller 26. 

The first and second electrically conductive elements 34, 
40 are suitably secured to the carrier member 30 by means 
35, 41, which may comprise rivets. Alternatively, other 
fastening means such as twist tabs, welding or discrete 
fasteners such as drive screws of standard screws and 
nuts may be employed. 

The first and second electrically conductive elements 34 
and 40 are accessible at the side edges 32, 38 of the 
carrier member 30 and suitably comprise metal, such as 
stainless steel or nickel-plated steel. They are suitably 
of strip form. 

The corrugated ribbon heating element 12 has first and 
second terminal regions 12A and 12B thereof extending 
through apertures 52, 54 in the peripheral wall 10 and 
the rim of the dish-like support 6, of the heater 2. If 
desired, the terminal regions 12A and 12B need not be 
corrugated. The first terminal region 12A of the heating 
element 12 is welded directly to the portion 36 of the 
first electrically conductive element 34 and the second 
terminal region 12B of the heating element 12 is welded 
directly to the portion 42 of the second electrically 
conductive element 40. The first and second electrically 
conductive elements 34, 40 are readily accessed at the 
side edges 32, 38 of the carrier member 30 by the jaws of 
a pincer welding apparatus (not shown) , to effect the 
necessary welding operations. 

The portions 36 and 42 of the first and second 
electrically conductive elements 34, 40 may comprise wall 
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portions and have dependant outwardly-directed ledge 
portions 36A and 42A respectively, such that the first 
and second electrically conductive elements 34, 40 have a 
resultant flanged form. The ledge portions 36A and 42A 
serve to support the first and second terminal regions 
12A, 12B of the heating element 12 during the welding 
operation and may each be provided with an upstanding lip 
(not shown) on the outer edge thereof to assist retention 
of the terminal regions 12A, 12B on the ledge portions 
36A, 42A prior to welding. The lips may extend upwardly 
by about 2 mm and such that they do not inhibit access by 
the welding apparatus. Alternatively, other means (not 
shown) may be provided to retain the terminal regions 
12A, 12B on the ledge portions 36A, 42A prior to welding. 

The portions 36 and 42 of the first and second 
electrically conductive elements 34, 40 could be of 
simple strip form, having a plane thereof disposed in any 
desired orientation from a vertical plane to a horizontal 
plane . 

When the heater 2 is energised for operation, heat is 
sensed by the electrical component 18 and its electrical 
parameter, such as electrical resistance, changes as a 
function of temperature. The change in the electrical 
parameter is monitored by the controller 26, which 
operates in known manner to control energising of the at 
least one heating element 12 from the power supply 28, 
through the lead wires 46, 50, and provide a desired 
heating rate and/or temperature limit for the heater. 

As shown in Figure 1, the first and second terminal 
regions 12A, 12B of the corrugated ribbon heating element 
12 have an orientation substantially the same as that of 
the heating element 12 as supported in the dish-like 



wo 2004/066678 PCT/GB2004/000151 

- 12 - 

support 6- If desired, however, the first and/or second 
terminal region or regions 12A, 12B of the heating 
element 12 may be twisted through an appropriate angle 
for connection to the first and/or second electrically 
5 conductive elements 34, 40 in a different plane. This is 
illustrated in Figure 2, where the first terminal region 
12A of the heating element 12 is twisted and welded to 
the outwardly-directed ledge portion 36A of the portion 
3 6 of the first electrically conductive element 34. The 
10 second terminal region 12B of the heating element 12 can 
be similarly arranged. 

Instead of the first and second terminal regions 12A, 12B 
of the heating element 12 being directly welded to the 

15 first and second electrically conductive elements 34, 40, 
one or more intermediate electrically conductive links, 
such as of wire or strip form, may be provided connecting 
the first and/or second terminal regions 12A, 12B of the 
heating element 12 to the first and/or second 

20 electrically conductive elements 34, 40 respectively. 
This is illustrated in Figure 2, where the second 
terminal region 128 of the heating element 12 is welded 
to one end of a link 56 inside the heater 2. The link 56 
passes through aperture 54 in the peripheral wall 10 and 

25 the rim of the dish-like support 6 of the heater 2 and is 
welded at its opposite end to the portion 42, or the 
portion 42A, of the second electrically conductive 
element 40. The first terminal region 12A of the heating 
element 12 can be similarly treated. 

30 

The provision of one or more electrically conductive 
links, such as the link 56, is particularly advantageous 
when a heating element of lamp form is provided instead 
of the ribbon heating element 12 and where terminals on 
35 an envelope of the lamp cannot be connected directly to 
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the first and second electrically conductive elements 34, 
40. 

Although specific reference has been made to an 
electrical component 18 in the form of an electrical 
resistance temperature detector, such as a platinum 
resistance temperature detector, the electrical component 
18 could comprise any other suitable device having an 
electrical parameter which changes as a function of 
temperature. For example, the component 18 could comprise 
a thermistor or a thermocouple, or a device whose 
electrical capacitance or inductance appropriately 
changes as a function of temperature. 

It is to be noted that no electrical connections are 
provided, on the temperature responsive device 14, 
between the first and second electrically conductive 
elements 34, 40 on the carrier means 30 and the 
electrical component 18 supported by the elongate member 
16. 



